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^xmnmrn** vzxmnzM. &m%sx$iK2 ntz 
tmx. 

ftmm%imzm< «fc-5 \zmmmm^wt^mm-r^un^ 

n%&%t*m^xm*m.M7.? v zxftmz^. acs 
®x'&nt£ftrc&M<D&nxxtmzmmnmx5'v ? 
frzmitiznz&Mv^mt&MMmx'MmziizMm 

mmmmoimxx ^mm-mitmm^^zm < m# 

is^K&itmz. mtmMmfr *> (Dmuxzwim-m 
itmm^mzm \zmmmm^m&fflw-rzmm 

[it 3 ] & e *m%-m mmwxftffi s n 

&m<D&%. t zmM&xmffii mnnrn =r a \z 
sfrfH^gicswx &mm*mft$&mm&izm < «wx 

-rzm 2 commit, 

isx^A^itmiz. mtzmM^fr *> ornxx ^m$^m 
ftmmmmizm< «k ? izmzm i amm^m* Hits 

Wf2^»«»X * >y i7 [zm < <fc -5 (ChuIBIB 2 © 

fltrfB^tiF*30EE^^^fitiT"±#'r 5 <fc O tC#l£^ 

[it 5 ] mmmMi&\zmm-znz>&%(Dum£8i 



m#m mm 3 miztm^mnmm^T.T-^ 

[0 0 0 1] 

T.^K\z^^^7.^i^w±m<Dn^m9m.ik%\zm 

[0 0 0 2] 

m&otm] i£*:<Dj% , g*.mmw&miivxte. 

IZ. 1-2 6 0 0 3^IStCH^$nTU^fe 

[0 0 0 3] Cltltt. ->X7-Af?lt^fC*5liT. 

ag**§ t si c <t o fg« £ ntznti ztkntg.tfiX'ffim 

[0 0 0 4] 

ot^^mm^mmm&wjiz^^xit. ^Ffgts^xs: 

[0005] %Lm\zmm?z>fetb(Dmnmm 
vhfc.ii\zML\,*fflmtf&z>rcie>. ^m^fi^mn 

[0 0 0 6] *%BJ«, ifBtcM^Tft^nfefecD-C. 
[0 0 0 7] 

[H®^^-rsfcJ6©#©] If 1 IBf£cD35W;i. 
±fB^Hi&«ft-r-5fci6. e5cM^X^67K^^fMgfi 

eic«$nfc^«©3cK^<>:HiffB^m?f&^.^^^^e» 

wta t£p.z>&mv>?s.n. t ^mmmx-mm^it^mnmrn. 

->X^-AfC*5^T, StftB^§i©^X^MfB7j<^g« 

mmwizm<mfixm!&m®&fflm-rz>ffimmmiz. -> 
gii«^Mic^< j; 5 \zmmm^®*mffl-t2>Mw^@L 

[0 0 0 8] lf*JS2fB«©^a, ±fBiisi*^-r 
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[0 0 0 9] MMBSiseftOKntt. ±BBUHS»*-r 

&«#x t s?fi2^^«ffix 9 v 9 *» s» m s ns &fij© 

T, *&Kjl88*SS§©i&;tfX ^StflB**»flittgffi{C^ < $g 

i <D&#xmzm&&mBiTz>wz i ©ngfl#e£. mis 
9v9<DmmMizm<m2<Dmxx&itt;M&$:fflm??> 

©##X*miB**#««8«lc«< J:-5 fclWBJS 1 © 

[ooio] i»*«4ia«©^wtt. ±Basffl*»«:-r 

HaiB*8«6»l*a©BE*&Jb#a.-&*SJE*ftt. 

T £ J: p »r*ffi^SS*d»r * 21 £ £T 
[ooii] flfcftH5iBtte>%9itt. JbiBSll8£fl?ik-r 

[0 0 12] 

M*«ltB«©#fgWc«knk£. ->X^ 

< «fc 5 K3WX{f«&il8!S£MSJr * ©T. *X£MR K& 
Wfr <E> * A*— >»T £ H £ 5 . 

[0 0 13] W*3l2E*02|E»WKJ:nif. ->X^A 

[0 0 14] »*«3E«tO*fSW»CJ:ntf. ->XxA 

& «tB S nfclWx £$»«?tilX * -y ? © 
«S»«fcie<J:5K:*2©»^fX«l&eK«rlHH-r<50 

[0 0 15] Wf*3B4Ett©*5BWC«tntf. «SSS§S»F*3 



mx ^ 9 vmmmfr 6^s^*^**x sja^nn-c 

[0 0 16] »*^5fB©©*:^B^JC«fcn«. 
*&gS£fPit£-&-5©T?, *Jg#©&V^;tfX£»e§§ 

-5. 
[0 0 17] 

BB9i©SM6©»tt] KT. #K9i©Safi©»IB*iaW 

[0018] (mi ©*W©«tt) El 1 tt. *ffi9i©* 
1 ©3IJS©^l8»c#?)jeS^««Sv'X5 i A©^fiK*^TEl 

#^£'©*Mtif#»C»®^->X7-A-eJ6-5. 

[0 0 19] S 1 (C&t^T. *9J— ;K»H»*©«** 
tt. BfcSIKJ&gg 1 zK^^a^tr^jHUy^X 

(cefcK $ nfc«. a*;u^ 3 b-CTKm^Bf M^s 5 k 

i^jvy 7&fr isxmnnmx 9^99 <ommm iz mt&z 
ns. m®nmx9v 9 9T-\t. ^can^MMtSB 5 «a 

il/Tl^Cft^^nSM^^. ^«^H (EE 

issss) 1 i7&^^S{c^^ns^^©^£^ffl 

V>T5!'aS:fT-5 . fe^, /t^y 3 3feMK^§§ 1 £* 

^tcia^n-ri/^. St. 5k»s*S8it?^jB£$n-5 

^ (CO) . n|6fl:«* (C02 ) . 
jl^XTJ&S. 

[0020] *^»ni^e5 ^SiS-e^^-pfc*^ 

S#l 9*3j;^A';Uy2 lS^UTMSnS. 

[0021] ccit, ««s»i 7trtt*&*naa^fx 

-5-©E^J*ffi*-tr>-y-2 3-CtfffllL, Sfc, j^ttgg 
1 7£4H;j|&£n-5&^;te. *©iigSiigt>*2 5 
TfhSSUTV»-5. ffi^J-t>-tJ-2 3i5cktffi@Ml>-ti-2 5 

)vzL- y h 2 7 ic^-n-rn^$tiT*3 o > -^n-^n© 
ate«^-^3> ho-;urL--y h 2 7 * 

*3. SB*-r*«fc5fc. v-XT-Afflh^trMMSWXTA 

-v^ftomz. mtnz.>v2 3©iw^ffi«. mi 

[0 0 2 2] 1 7 tt. TKSa-ffilS&B 5 ^ b ©?5 

^X £*S**tt?ftX 9 v 9 9 S ©Sl^m £ S *8«IR* 3 



I 
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[0 0 2 3] Kffi&l 7<nmi37, mfc&XXi tt. 9 

[0 0 2 4] »b<«, »tef 3 1 tt. 3©T 
#l&l,Ti5g. 5 <0=i5fc«K» 

[0 0 2 5] *3R»»g|*«5 0=:*fl!|03tfX. T&*> 

tis. Sit, 7kfH2-8i§l^e5a>— 

[0026] — mz. 7kmftmm3£&5&mm?z>7km 

©oitft Q tt, *ift#l3ilBlgft 5 ©-^tflj* JR»ffi* P l 
H. -&flJ*Sft#ffi£P2H<h-r5t. PlH©IE©¥;£« 
£P2H©IE©¥:*«©*»CJt09T-5. Tito's. 
Qoc CTPllWPZH) 

[0 0 2 7] 7K3RgiSS*^:#<-r-5fc8&, ®f&. PIH 
WU A#VMS («*tf, IMPa) CS^^n. P2H 
te. /Jn£H« (0iJ*.fc£. 0. 2MPa ) tCsg^$n-5. 

P2H«<stt. Mmmx^y 
ceim*) 1 1 

[0 0 2 8] 7K«»Bi^^B5tt, n^VOK 
(Pd ) (Pd ) ^&T«jaSS*VC* 

2 o ot:aT<oa*««-czk*iia3fl«Kv»t**ii 

ft:LTL£5*:£K ->X^A5ie^«. 3 0 0—4 5 0 

< CSSfrsa*sn>ND— j^ns. —75. v-x^Af? 
jbWtt, 2 0 O'CJWTKMSatteTT-SiWK. /V- S>IC 

t». 5 saiaufc— 

a. tiMm 3 9 t% Kmtt^^ y * 9 ctts&oitE^tia 
m. sec) Kttas-c»»anfc«. amu:/ 

[0 0 2 9] WKtt. *^llgi5(t H2fcjj* 
T«kfc. — JfctfT. (ScRtfT.) d<SitAT5S!tAP 5 a. 



-5SttBP5c. vX^AM^Cg^gg 1 7!5'6*^X 
^ijttAf-SSfEAP 5 d. ->XT-Affih^f(C^§§ 1 7fr 

<=> ©$#7t ic <£ o a*- v 5 a nfzTkmfixts: a^ta-r z> 

5 k rt©**a^fcaaK*«ll§»t 5 m#3=m-f 5 
—AiiT,^. 5 o <t. 7. 5 k rtroi^ssfifctt-^ 
X^5 ru&tRtten. ir— 7s 5 k l*l©T#g|$&lCtt:i&9 

[0 0 3 0] fLT. ->XxAjlte^ftt. ScKE*»l 
*» <b 3 $^l/T- SJfb^liiSr^tJ&KtfTt *<SStA 

□ 5 a^6> — ortfciffiAU. *^glK5m 
^^L-fcM*^^X^-^X^5 nKafflLTSfcttJ 

□ 5 b*^sttij-rs. z\<om. Tkmftnmsm&w&T' 

A 5 p£iIiaLTg|;tfX^5 qtCgftAU gftitl 

□ 5 cfr tu-ciftfi-r -So 

[0 0 3 1] —75. ->X^Af?ltBfte. 1 7^5. 

A*;^3 3<£^UTSN^*^AP5 d3&»63»*xas 

5 o«r®iaUTgitAP 5 a*^8Smt" -5. Pl^ftC, «5:8S 
8§1 7A^/N*;U^3 3 €:^bTS^X7&«SStJiiP 5 b^E) 
-##X^5 nftJCiiitAU -#;#X^5 nSriij&UT 

[0032] nmm&xpy? 9 

^4 3 ^tJ7Km^^^igtte,nfcA*>)U^'4 5 » 
WHmx^y^ 9ftc®£-3fc*£sfc^fcTri&i;:Mtt 

[0 0 3 3] ±$2.<D&/VlZf 3 , 7. 15, 2 1, 2 
9, 33, 35, 37, 4 5(1 mX\%. WJ-i 

gitSPB^l 9*3j:^M^#>-7'4 3 t*lC3> hP— 

h2 7«\ El^L^v^, THUVz^m-fvif^ 
A Srtam U R 6 M <h © "7 — £ X U T ifj: £> R A 
Mti£#UT*0, ffi^7-fe>+t-2 3*3ck^S^-fe>-y-2 
5 5> ©iW^{t# (CSt?a>T r- Af?Jh^W/N"— v?S: 
Wb, &n)VZ?3, 7, 15, 21, 29, 33, 3 

5 . 37, 45. &m&!&i£m (EEtttt) 1 1 . tiamm 
g#i 9*«fc^«m#>7 r 4 3fcuHWfli^tffl*r*. 

[0 0 3 4] ->X^Af?±ftir©jl^SeB#lC*3^T. A* 
;i/^3 3. AJ^3 5, A;l/^3 7, AJ^4 5H ffl 
tt»Ctnftl»63tU A*;U^3. AVI/^7, a;u^ 

1 5. AMi^:/ 2 1, a;u/2 9 it, fflvtmiz tn^nm 

^Slai.. ^tifc^D, eJcKSJ^fgi-C^fiEatifc^M 
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LfcM*?it©*#^ i$iflg§3 9. A\>U7 7:fcJ;tfAnjS§§ 
[0 0 3 5] *a#«K8B 5 SjfiaTS&a^ 

im 1 7 tc^n*. mm 1 7 T?#aat*B«isi6sn 

[0 0 3 6]*!:, ISI3lC^-rft!lffll7P— 

hut. ^x^Afpjti^o/t— s?icn-r««m*tt^ 

— H*. n>hD-;i/ZL--y h2 7WROM(C©J 
[0 0 3 7] Xfy^S 1 0 0T11 3>hP— 

*5. M©ft^^MLt%, 3fc»R«;»ii*i»c»oT 

[0 0 3 8] ^OT. Xf-y^S 1 1 0T'«> «S^16?fl 
X*y^9©aj©©i&ajL£f?lt-r-5<h<hfcfC. 
>7*4 SSr^ih^it-S)., ^mft&7.^>y^9CDttS^©li 

[0 0 3 9] fbT, Xr-y^S 1 2 OTtt, MVU:/2 
9 6H«JBK«0#it*. cnC±D. 

X«\ &DflMill 3 43<ktfA\>U:/l 5^bTlffiSl 
7 tl -5 A*;U:72 9«EB«ffi^«JD#>t6n 

fcfc©. iMl 7©SWXtt^»SSc$n-5dt*i7tc 
< . ^©*S*. j^Mii 1 7 (^©/E^aUifMTS. 
[0 0 4 0] fLT> 7s^^7"S 1 3 0TH &1&1§ 1 

©B0ET 

[0 0 4 1] -5-LT. Xfy^S 1 4 OTrtt, 

2 5j&»&tt*i&£ftfc#£«©BBT*«Bfj£fflT0 
(BA.MT, lOOt) ^±T^5^SA^*iJ»r-r-5. C 

t«Mai-r*fc>i)icfft>n*. a*«, mM&i 7i*i©je 

<htt&<, T<T0 -rSb-S. CCf. TO ©MfCOVi 

tt. a*. 8 0tigT*D, 1 0 CCfiUUCftSri: 
ttfct>©T» TO =1 0 OtttS. 

[0 0 4 2] E©*JIW©|&*£LT#£«©fiBTj&tBr 
£MT0 £U:T*S«£tt (S140 :YES) . Xf 
V7S15 OCfi*. &£ft<DfiftTA<Bf£ttTO 
tS^^li (S 1 4 0 : NO) . Xf7^S 2 5 0 \Z 

mts. 

[0 0 4 3] 1 5 OTH. T^TO ©«^T 



*o, asA^i&fia 1 1 ©ttfflffijwaaa 1 
ajut*2 i*w«a^6a«at«o*itT» **4&§si 

[0 0 44] ■* l/T. y 1 6 0 Ttt, gfttttt 

(set!) 1 1 £f?±$-tt5. -r&*^. mtm-x 
wgmmgiv-i >^©aaj8*tt» t?««6» i 

7cs« («aa) *«K&b«ttT. sw*+ic**«s 
e>7km7b*s$in&^ «t 5 errs. 

[0 0 4 5] -ebx, x^-yys i 7 om seic 

9©«*ra£ffl»«©aEE*«**<&SScV»J:-3 
[0 0 4 6] ^-LT. Tv^y^S 1 8 OTtt> ligl 

7 oa^Antztttt e.nfcffi*-fe>-y- 2 3 

1 7|*i©JE;>jP£§?*&tJ. d©«^. *lg«^©II 
**«t(^a«!6» 1 7rt©EErtj6*-h#fUTV»*;fc«>, JE^J 
-tr>-y-2 3©W«att. ittSl 7rt©ffi# (tn>T 
te. #*«I#MjX©EE#) fcffiSbTH*. 

[0 0 4 7] ^LT> XT7^S 1 9 OTIJ. H.Jj±> 
-tJ-2 3^6^*ji*nfc^Sil 7 !*!©/£# P**I5t5£M 

po tbtmaiMPa «±-e*s^s^«:*ij»f-r 

-5. Jl©*IJ8Fftt, ^'Mfi^X©m^»Vt->'(CiSbfci^ 
ECfto fzfr&ft ZtiimT -5 fc© »CfT^n-5 . 

[0 0 4 8] d£T\ /t— S>K:»UjfcKJEEtt. fllAtf. 
7K*«-»fltS6B 5 ©— ^ffliJJE^TifcS. <J;-?T, PO © 

!&S7&t<& ±tS©ck-5tC. *5fi#8ilglgfi5©— 5fc 
MJI^«. lMPalg?*5*e». PO ^1 

MPa PO = lMPa ) <tt2>. 

[0 0 4 9] £©fij»r©$§^ ^g§l 7rt©JEE^3Pd« 
BFf^MPO «±Tab^«^tt (S 1 9 0 : YES) , X 

f'^s 2 1 oca*, asiai 7i*g©ffi*p*^ffi« 

P0*#lT?^^J®^tt (S 1 9 0 : NO) . X^y^S 

2 0 0 Cittfo 

[0 0 5 0] Xf7^S 2 0 0TH, P<P0 ©J^^-e 

a«»i.7rt©ffi*±»*cF-Hi-Tr**t«a* 

tliOT. BfXEWIB (AT) ©jl®^#oT. Xf77 p 
S 1 8 Of'M-5. 

[0 0 5 1 ] — ^. ^f7^S 2 1 0-r«. PSPO © 
D. *««i§gl 7rt©/E©±#tt+»Tfe-5t*iJ 

8ff^n^©-c, /\*;P7-i 5£ntttBa»SBH*»fc«D» 
^.o. cncto. *a»a««a5©-5fc«©3Sjtf^ 
(Kt^x) ©aaai 7^©atn*«aasn*. 

[0 0 5 2] -5-LT, Xf7^S 2 2 Ofll A;U73 

mmmm 5 ©-3fc«©5S:a^f^ ©&«£*» 1 — ©aat 

[0 0 5 3] ^bT, Xf7^S 2 3 0TI1 y\VU7"3 
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(0 0 5 4] f-l/T. Xf7/S240TH AVW73 

BE©«i»tlWX***$MBl*£« 5 ©-Jfc«©8KAP 5 
d £=Jfc<W©»EHin 5 bCDJR^Ki**. *s!l#liiJ«gg 
5 ©— ^fid £ -^|JIC3S@ UTt^&TkJfitfX £— SCCA* 

[0 0 5 5] — X^yT/S 2 5 OtB. T<T0 © 

v^ffl-e> fc^tc. jK*«|g§i 7©a^fxAPKS9:Jt6 
nfcffi*-fe>-y-2 3A'6^Mi 7i*g©ffi:2jP£&*M& 
tl Ufy^S 1 8 0#M) . 

[0 0 5 6] tLT. X^-y^S 2 6 OTlt 
•y-2 3*6«*a*nfc«M*»l 7rt©ffi*Pj&«i5fi£tt 
PO «fcl/T0y*.«lMPa 6UiTfe-S^S*>S:*J»T-r -5 

Ufyys 1 9 0#I) . 1 7|*aOJE*P36itB? 

^MPO £U:Tf»*»-&tt (S 2 6 0 : YES) . Xt=- 
y 2 8 0 tit*. 1 7 I^Offi* P*«Bfft«P 

0 *SSrr<&£«-&te (S 2 6 0 : NO) . Xff^S 2 
7 0 Cittf. 

[0 0 5 7] Xr>yyS 2 7 0TH P<P0 ©*£-? 

n*OT?, Bf3fe«HB (AT) ©3gi§£#o-C Ut»^ 
S 2 0 0 #BS) , Xf7yS 2 5 0CI5. 
[0 0 5 8] — Xf7/S 2 8 OTftt, P^PO © 
«Stt8Sl 7ft©jE&J;J*tt+3-T7*S£!W 
SfSn^WT, IffilWX tc J; -5 A"— S? SrHfr T 5 fc* 

fc, a*;w:/2 i. /t;^7*«trx/t;^i ssBBtttB** 

(EEtt«) 1 l'*fltiha-frfc«, Xfy^S 2 2 OfcJS 
tr. -t-UT, MKELfci^D. 7f^yS2 2 0, X5=- 
y^S 2 3 O^iOtXry^S 2 4 O&I^utT. tK 

[0 0 5 9 ] ±fB©J;p{C, T^TO ©«-&iT<T0 
-*« &=&ff SJRtfHI 1 7 ©IWXT'A-yfS C £ 

[0 0 6 0]^f, «S«I«1 7rtODBE*S±#S-a-* 
fcfcfClBSj&gg 1 7 K#*'J y^CDBfcK^f^^WI&SnT 



■y-2 5Tj«ft*3tfx©aaMW&7-f >^©aa8s*tt»r 
*sre. surma. £«{&s&ses CEistti) 1 i©r£ 

*OH**TjB«l» 1 7^©38«©«|&*««'r*J:t 
[0 0 6 1] noli*, SB 1 ©lftJ6©»»KHT-53»* 
*»BilllftlBKH»<«fc5IC»^«ISa»*BIJBB"r«© 

[0 0 6 2] A-^l:8«JMX4ttflt5it 

[0 0 6 3] /W7flMM::£9«Bffi$tf>(©JE 

fFME) ST?J(5«).3t«. »EESnfc*JE©j|IB«6#^f^* 
^-i?jtfXtl/T«EffltS:tT. »*W (JSP*M> K 

[0064] &tz, ti&mm 1 7 ©»2S»xp-c#ffl«s 

^« (Em) 1 1 (Dmtsmn^xmmm 1 7 

x*««s»i 7-c*rirracta»Tr*. w^fx^ 
-5? *fr o fc <k 5 ©*5ffJ3ift;£K7 

[0 0 6 5] (ffl2C93Ktt«!>»tt) H4H:. 4e9B9!OJB 
2 ©S6SE©^.(C^^M^I-m?(6v'X7 i A©^$r^-ri2I 
T?**. fc*. 31 2 CDAMTOMfttt. B 1 K^T* 1 © 

[0066] m2<omn<ommt, — tt<t«*naa»t 

[0 0 6 7] MI2 0!)|HS®9tt®WRf2. H3»r*-rJ: 

-77&ft bXlfflftX ^ y {7 9 <h 1 1> K, 

ffi^7«:P> hn-)U-ri>^:i>i)©o1tailfi#4 
9 43J;^A'J^5 1S^UT««S»1 7{C«|&r^-i 
SRSMflE^4 9. A*;P"7*5 1, «J:CfiK»m 
^^y^9*»6«8«l»l 7tC«He$n*«/f^©JE** 
^J±iT^EE^-fe>D-2 3 a «. attJSSWMfl&S'X^AS 
WTSfcftoa > h o-;Hz-> h 2 7 a tcSs«Sti 
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[0068] ^7,7-Ai^±mo)^-^izmf^>mnmm 

[0 0 6 9] ?s7>7-&&±miZ\** SB 1 ©*SS©Jg<il© 
S. £©£#, «»OttJI&SffjtLT s b. 1 

[0 0 7 0] dC0BE^;±#S:ffi^-b:>-y-2 3 aft-^ 

7 rt©j£^*?+»ic±# p ^ Pfl K&oJfcS, A*;i/ 
72 1. A;P^5 l*«fctf/W:/7*WttlB^&MttlB 

[0 0 7 1 ] ^LT> AJ^3CHtttt»en«ttlClO 

a-v'-t-s. 

[0072] coat*. f&2<Dmffi<DBm\zm-r*>%im 

«ha*T?£-5. 

[0 0 7 3] ->X^ArtfC^ifet*WTfStt^X 
[0 0 7 4] &4s, **ifiO!)»J8T?tt. -B<ft#*£j£ 

[0075] ag 3 (Dmrnomm) m 5 a. *sgBj©f§ 

T**. fc*, MS 3 ©sUSSco^tt. ilCStllffl 
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PROBLEM TO BE SOLVED: To provide a fuel cell system capable of 
effectively carrying out purge with a realistic structure during a system 
stop. 

SOLUTION: After the pressure in a combustor 17 is tentatively increased 
to the primary-side pressure of a hydrogen separation film device 5 by a 
valve operation, the primary side and the secondary side of the hydrogen 
separation membrane device 5 are purged by using a high-pressure 
combustion exhaust gas increased in pressure. At that time, the feeding of 
the air to the combustor 1 7 is continued until the exhaust air temperature 
reaches a predetermined value or above by monitoring the exhaust air 
temperature at the exhaust air inlet of the combustor 17. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is made to generate electricity by the fuel cell stack using the hydrogen gas separated from reformed gas 
with hydrogen demarcation membrane equipment, and the air supplied from air supply equipment. In the fuel cell 
system which burns with a combustor the reformed gas of the surplus by which reforming was carried out with the 
reforming vessel, and the air of the surplus discharged from said fuel cell stack The fuel cell system characterized by 
having a closing motion means to open and close the exhaust gas supply path of leading the exhaust gas of said 
combustor to said hydrogen demarcation membrane equipment, and the control means which controls said closing 
motion means to lead the exhaust gas from said combustor to said hydrogen demarcation membrane equipment at the 
time of a system stop. 

[Claim 2] The hydrogen gas which removed the carbon monoxide with the carbon monoxide shift coverter from 
reformed gas, In the fuel cell system which burns with a combustor the reformed gas of the surplus by which was made 
to generate electricity by the fuel cell stack using the air supplied from air supply equipment, and reforming was carried 
out with the reforming vessel, and the air of the surplus discharged from said fuel cell stack The fuel cell system 
characterized by having a closing motion means to open and close the exhaust gas supply path of leading the exhaust 
gas of said combustor to said carbon monoxide shift coverter, and the control means which controls said closing motion 
means to lead the exhaust gas from said combustor to said carbon monoxide shift coverter at the time of a system stop. 
[Claim 3] It is made to generate electricity by the fuel cell stack using the hydrogen gas separated from reformed gas 
with hydrogen demarcation membrane equipment, and the air supplied from air supply equipment. In the fuel cell 
system which burns with a combustor the reformed gas of the surplus by which reforming was carried out with the 
reforming vessel, and the air of the surplus discharged from said fuel cell stack The 1st closing motion means which 
opens and closes the exhaust gas supply path of leading the exhaust gas of said combustor to said hydrogen demarcation 
membrane equipment, The 2nd closing motion means which opens and closes the 2nd exhaust gas supply path which 
leads the exhaust gas discharged from said hydrogen demarcation membrane equipment to the fuel electrode of said fuel 
cell stack, While controlling said 1st closing motion means to lead the exhaust gas from said combustor to said 
hydrogen demarcation membrane equipment at the time of a system stop The fuel cell system characterized by having 
the control means which controls said 2nd closing motion means to lead the exhaust gas discharged from said hydrogen 
demarcation membrane equipment to the fuel electrode of said fuel cell stack. 

[Claim 4] It is a fuel cell system given in claim 1 thru/or the 3rd term which has a pressure-up means to raise the 
pressure in said combustor, and a pressure detection means to detect the pressure in said combustor, and is characterized 
by said control means controlling a pressure-up means so that the pressure in said combustor rises to a predetermined 
value. 

[Claim 5] It is a fuel cell system given in claim 1 thru/or the 3rd term which has a temperature detection means to detect 
the temperature of the air supplied to said combustor, and is characterized by said control means stopping said air 
supply equipment when the temperature of the air supplied to said combustor is beyond a predetermined value. 
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http://www4.ipdl.jpo.go.jpte 4/19/2004 



Page 1 of 8 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the residual hydrogen processing technique at the time of the system 

stop in the vehicle use fuel cell system which uses hydrogen as a fuel in detail about a fuel cell system. 

[0002] 

[Description of the Prior Art] As a conventional residual hydrogen processing technique, what is indicated by JP,1 1- 
26003, A is known, for example. 

[0003] If the power generated by residual hydrogen and air at first at the time of a system stop is consumed by discharge 
resistance, a stack electrical potential difference is lowered one by one and a stack electrical potential difference 
becomes below constant value, this will purge the residual hydrogen which remained in the fiiel electrode using inert 
gas, such as nitrogen, and will be made to set a stack electrical potential difference to 0V. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in such a conventional residual hydrogen processing 
technique, in order to purge using inert gas, inert gas had to be possessed and the following problems were in the system 
in respect of practicality. 

[0005] That is, since weight, cost, a layout, etc. had severe constraint from the standpoint of practicality in the fuel cell 
system for carrying in a car, possession of inert gas was not realistic, considering which viewpoint of a weight side, a 
cost side, a layout side, and a supply side. 

[0006] This invention was made in view of the above, and is to offer the fuel cell system which can perform effectively 

the purge performed at the time of a system stop with a realistic configuration as the purpose. 

[0007] 

[Means for Solving the Problem] The hydrogen gas separated from reformed gas with hydrogen demarcation membrane 
equipment in order that invention according to claim 1 might solve the above-mentioned technical problem, In the fuel 
cell system which burns with a combustor the reformed gas of the surplus by which was made to generate electricity by 
the fuel cell stack using the air supplied from air supply equipment, and reforming was carried out with the reforming 
vessel, and the air of the surplus discharged from said fuel cell stack Let it be a summary to have a closing motion 
means to open and close the exhaust gas supply path of leading the exhaust gas of said combustor to said hydrogen 
demarcation membrane equipment, and the control means which controls said closing motion means to lead the exhaust 
gas from said combustor to said hydrogen demarcation membrane equipment at the time of a system stop. 
[0008] The hydrogen gas which removed the carbon monoxide with the carbon monoxide shift coverter from reformed 
gas in order that invention according to claim 2 might solve the above-mentioned technical problem, In the fuel cell 
system which burns with a combustor the reformed gas of the surplus by which was made to generate electricity by the 
fuel cell stack using the air supplied from air supply equipment, and reforming was carried out with the reforming 
vessel, and the air of the surplus discharged from said fuel cell stack Let it be a summary to have a closing motion 
means to open and close the exhaust gas supply path of leading the exhaust gas of said combustor to said carbon 
monoxide shift coverter, and the control means which controls said closing motion means to lead the exhaust gas from 
said combustor to said carbon monoxide shift coverter at the time of a system stop. 

[0009] The hydrogen gas separated from reformed gas with hydrogen demarcation membrane equipment in order that 
invention according to claim 3 might solve the above-mentioned technical problem, In the fuel cell system which burns 
with a combustor the reformed gas of the surplus by which was made to generate electricity by the fuel cell stack using 
the air supplied from air supply equipment, and reforming was carried out with the reforming vessel, and the air of the 
surplus discharged from said fuel cell stack The 1st closing motion means which opens and closes the 1st exhaust gas 
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supply path which leads the exhaust gas of said combustor to said hydrogen demarcation membrane equipment, The 2nd 
closing motion means which opens and closes the 2nd exhaust gas supply path which leads the exhaust gas discharged 
from said hydrogen demarcation membrane equipment to the fuel electrode of said fuel cell stack, While controlling 
said 1st closing motion means to lead the exhaust gas from said combustor to said hydrogen demarcation membrane 
equipment at the time of a system stop Let it be a summary to have the control means which controls said 2nd closing 
motion means to lead the exhaust gas discharged from said hydrogen demarcation membrane equipment to the fuel 
electrode of said fuel cell stack. 

[0010] In order that invention according to claim 4 may solve the above-mentioned technical problem, it has a pressure- 
up means to raise the pressure in said combustor, and a pressure detection means to detect the pressure in said 
combustor, and said control means makes it a summary to control a pressure-up means so that the pressure in said 
combustor rises to a predetermined value. 

[001 1] In order that invention according to claim 5 may solve the above-mentioned technical problem, it has a 
temperature detection means to detect the temperature of the air supplied to said combustor, and said control means 
makes it a summary to stop said air supply equipment, when the temperature of the air supplied to said combustor is 
beyond a predetermined value. 
[0012] 

[Effect of the Invention] Since an exhaust gas supply path is opened and closed according to this invention according to 
claim 1 so that the exhaust gas from a combustor may be led to hydrogen demarcation membrane equipment at the time 
of a system stop, unnecessary hydrogen gas can be purged from hydrogen demarcation membrane equipment. 
[0013] Since an exhaust gas supply path is opened and closed according to this invention according to claim 2 so that 
the exhaust gas from a combustor may be led to a carbon monoxide shift coverter at the time of a system stop, 
unnecessary hydrogen gas can be purged from hydrogen demarcation membrane equipment. 

[0014] Since the 2nd exhaust gas supply path is opened and closed so that the exhaust gas discharged from hydrogen 
demarcation membrane equipment may be led to the fuel electrode of a fuel cell stack while opening and closing the 1st 
exhaust gas supply path according to this invention according to claim 3 so that the exhaust gas from a combustor may 
be led to hydrogen demarcation membrane equipment at the time of a system stop, unnecessary hydrogen gas can be 
purged from hydrogen demarcation membrane equipment and the fuel electrode of a fuel cell stack. 
[0015] Since according to this invention according to claim 4 a pressure up is carried out so that the pressure in a 
combustor may rise to a predetermined value, unnecessary hydrogen gas can be effectively purged from hydrogen 
demarcation membrane equipment or the fuel electrode of a fuel cell stack in a short time using the exhaust gas by 
which the pressure up was carried out from the combustor. 

[0016] Since according to this invention according to claim 5 air supply equipment is stopped when the temperature of 
the air supplied to a combustor is beyond a predetermined value, exhaust gas without hydrogen content is generable 
with a combustor, and even if it purges with a combustion gas, the hydrogen embrittlement of hydrogen demarcation 
membrane equipment can be prevented. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0018] (Gestalt of the 1st operation) Draw ing 1 is drawing showing the fuel cell structure of a system concerning the 
gestalt of operation of the 1st of this invention. In addition, this fuel cell system is an especially suitable system for cars, 
such as a fuel cell powered vehicle. 

[0019] In drawin g 1 , after reforming is carried out to the hydeogen-rich gas which a methanol and the fuel of a 
petroleum system are the reforming reactors 1 , and contains hydrogen so much, it is sent to hydrogen demarcation 
membrane equipment 5 through a bulb 3, and only the pure hydrogen which penetrated this hydrogen demarcation 
membrane equipment 5 is supplied to the fuel electrode of the fuel cell stack 9 through a bulb 7. In the fuel cell stack 9, 
it generates electricity using the pure hydrogen which penetrates hydrogen demarcation membrane equipment 5 and is 
supplied to a fuel electrode, and the oxygen in the air supplied to an air pole from air supply equipment (compressor) 1 1 . 
In addition, a bulb 3 is for intercepting the reforming reactor 1 and hydrogen demarcation membrane equipment 5, and 
is usually set as the open condition. Moreover, the reformed gas (hydeogen-rich gas) generated with the reforming 
reactor 1 is mixed gas which consists of hydrogen, methane, a carbon monoxide (CO), a carbon dioxide (C02), and a 
steam. 

[0020] The gas (henceforth "residue gas") which was not able to penetrate hydrogen demarcation membrane equipment 
5, such as hydrogen and a carbon monoxide, is supplied to a combustor 17 through the diaphragm device 13 and a bulb 
15. Moreover, the air discharged from the fuel cell stack 9, i.e., the exhaust to which oxygen was consumed by the fuel 
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cell stack 9, and the oxygen density fell, is supplied to the fuel machine 17 through a flow control valve 19 and a bulb 
21. 

[0021] Here, the exhaust which the residue gas supplied to a combustor 17 measures the pressure with a pressure sensor 
23, and is supplied to a combustor 17 is measuring the temperature with the temperature sensor 25. It connects with the 
control unit 27 for controlling the fuel cell system concerned, respectively, and a pressure sensor 23 and a temperature 
sensor 25 output each measurement signal to a control unit 27. In addition, in case it purges with a combustion gas at the 
time of a system stop so that it may mention later, the measured value of a pressure sensor 23 is equivalent to the 
pressure in a combustor 17. 

[0022] A combustor 17 carries out the combustion reaction of the residue gas from hydrogen demarcation membrane 
equipment 5, and the exhaust from the fuel cell stack 9. The heat generated by this combustion reaction is used as a heat 
source for heating the reforming reactor 1 and hydrogen demarcation membrane equipment 5. 
[0023] The exhaust gas (combustion gas) of a combustor 1 7 is usually supplied to the upstream (the upstream or 
entrance side) of hydrogen demarcation membrane equipment 5, and secondary (the downstream or outlet side) through 
a branch pipe 3 1 and a bulb 33 with the gestalt of this operation, respectively, although atmospheric-air release is carried 
out through a bulb 29. 

[0024] In detail, the part which the branch pipe 3 1 has branched to the upstream of hydrogen demarcation membrane 
equipment 5 and secondary further on the lower stream of a river of a bulb 33, among these has branched to secondary 
[ of hydrogen demarcation membrane equipment 5 ] is connected between the condensator which was formed in the 
downstream of hydrogen demarcation membrane equipment 5 and which is mentioned later, and said bulb 7. 
[0025] If a bulb 35 is opened, atmospheric-air release of the pure hydrogen which penetrated, secondary gas 5, i.e., 
hydrogen demarcation membrane equipment, of hydrogen demarcation membrane equipment 5, will be carried out. 
Moreover, if the hydeogen-rich gas supplied to the upstream of hydrogen demarcation membrane equipment 5 opens a 
bulb 37, the gas 1, i.e., the reforming reactor, of the upstream of hydrogen demarcation membrane equipment 5, 
atmospheric-air release will be carried out. 

[0026] Generally, the flow Q of the hydrogen which penetrates hydrogen demarcation membrane equipment 5 is 
proportional to the difference of the forward square root of P1H, and the forward square root of P2H, if P1H and a 
secondary hydrogen partial pressure are set to P2H for the upstream hydrogen partial pressure of hydrogen demarcation 
membrane equipment 5. Namely, Q** (rootPlH-rootP2H) 
There is relation to say. 

[0027] In order to enlarge the amount of hydrogen permeation, P1H are set as a large value (for example, IMPa), and 
P2H are usually set as a small value (for example, 0.2MPa). The value of P2H is set as a small value also from the point 
of reducing the drive horsepower of said air supply equipment (compressor) 1 1 with which it is called for it being 
almost equal to the pressure (pneumatic pressure) of the air supplied to the fuel cell stack 9, therefore it supplies air in 
order to protect a fuel cell. 

[0028] If hydrogen demarcation membrane equipment 5 usually consists of palladium (Pd) or a palladium (Pd) alloy and 
its hydrogen concentration is high in a temperature field 200 degrees C or less, in order to carry out hydrogen 
embrittlement, temperature is controlled by about 300-450 degrees C at the time of system operation. On the other hand, 
at the time of a system stop, before temperature falls to 200 degrees C or less, both the upstream and secondary must 
remove hydrogen by purge. In addition, since it is the almost same temperature as hydrogen demarcation membrane 
equipment 5, the secondary pure hydrogen which penetrated hydrogen demarcation membrane equipment 5 is a 
condensator 39, and after being cooled until it became the temperature (for example, 80 degrees C) which can be 
supplied to the fuel cell stack 9, it is supplied to the fuel cell stack 9 through a bulb 7 and a humidifier 41 . 
[0029] Input 5a by which primary gas (reformed gas) flows into ** which shows hydrogen demarcation membrane 
equipment 5 to drawing 2 in detail, Tap hole 5b into which the secondary gas (hydrogen gas) separated from reformed 
gas flows, Tap hole 5e into which 5d of input where exhaust gas flows from a combustor 17 at the time of tap hole 5c 
into which the residue gas separated from reformed gas flows, and a system stop, the hydrogen gas purged by the 
exhaust gas from a combustor 17 at the time of a system stop flow has projected to the exterior of case 5k. Moreover, 5n 
of secondary gas chambers is established in primary gas chamber 5o to which 5m of hydrogen demarcation membranes 
projects in the central part in case 5k, and the upper part part in case 5k, and residue gas room 5q is prepared in the 
lower part part in case 5k through restriction 5p. 

[0030] And at the time of system operation, the reformed gas which contains a carbon monoxide through a bulb 3 from 
the reforming reactor 1 flows in primary gas chamber 5o from input 5a, and the pure hydrogen gas which penetrated 5m 
of hydrogen demarcation membranes passes in 5n of secondary gas chambers, and flows out of tap hole 5b. At this time, 
the carbon monoxide gas which was not able to penetrate 5m of hydrogen demarcation membranes passes primary gas 
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chamber 5o to restriction 5p, flows into residue gas room 5q, and flows out of tap hole 5c as residue gas further. 
[003 1] On the other hand, at the time of a system stop, exhaust gas flows in residue gas room 5q from 5d of input 
through a bulb 33 from a combustor 17, and restriction 5p is passed, it passes primary gas chamber 5o further, and flows 
out of input 5a. Exhaust gas flows in 5n of secondary gas chambers from tap hole 5b through a bulb 33 from a 
combustor 17, and it passes through 5n of secondary gas chambers to coincidence, and flows into it out of tap hole 5e. 
[0032] In order that a part to have not been unable to consume by the fuel cell stack 9 among the pure hydrogen 
supplied to the fuel cell stack 9 may aim at effective use of hydrogen, it is returned to the upstream of the fuel cell stack 
9 (fuel electrode) with a circulating pump 43, and is again supplied to the fuel cell stack 9 (fuel electrode). In addition, 
the bulb 45 prepared in the hydrogen circulatory system containing a circulating pump 43 is a bulb opened in case the 
water which collected in the fuel cell stack 9 is blown away. 

[0033] Each above-mentioned bulbs 3, 7, 15, 21, 29, 33, 35, 37, and 45 consist of solenoid valves, and are connected to 
the control unit 27, respectively with air supply equipment (compressor) 1 1, the flow control valve 19, and the 
circulating pump 43. Although a control unit 27 does not illustrate, it has RAM used as ROM which memorized the 
control program, and the work area at the time of control inside, controls the purge at the time of a system stop based on 
the measurement signal from a pressure sensor 23 and a temperature sensor 25, and outputs a control signal to each 
bulbs 3, 7, 15, 21, 29, 33, 35, 37, and 45, air supply equipment (compressor) 1 1, a flow control valve 19, and a 
circulating pump 43. 

[0034] A bulb 33, a bulb 35, a bulb 37, and a bulb 45 are set as a closed state, respectively at the time of usual operation 
before a system stop, and a bulb 3, a bulb 7, a bulb 15, a bulb 21, and a bulb 29 are set as an open condition at it, 
respectively. Thereby, the reformed gas (hydeogen-rich gas) generated with the reforming reactor 1 is altogether led to 
hydrogen demarcation membrane equipment 5, without leaking on the way, and only the pure hydrogen which 
penetrated hydrogen demarcation membrane equipment 5 is supplied to the fuel cell stack 9 through a condensator 39, a 
bulb 7, and a humidifier 41 . 

[0035] On the other hand, the residue gas which was not able to penetrate hydrogen demarcation membrane equipment 
5 is led to a combustor 17 through the diaphragm device 13 and a bulb 15, a combustion reaction is carried out to 
exhaust with a combustor 17, and atmospheric-air release is carried out through a bulb 29 as exhaust gas. 
[0036] Next, with reference to the control flow chart shown in drawing 3. , the control action of the fuel cell system 
about the purge at the time of a system stop is explained. In addition, the control flow chart shown in drawin g 2 is 
memorized by ROM of a control unit 27 as a control program. 

[0037] First, at step SI 00, a control unit 27 will perform the usual halt actuation of suspending supply of a fuel, if a 
system goes into stop mode. In addition, even if it suspends supply of a fuel, a reforming reaction advances with the fuel 
which remains in the reforming reactor 1 . 

[0038] And at step SI 10, while suspending drawing of the output of the fuel cell stack 9, a circulating pump 43 is 
stopped. By suspending drawing of the output of the fuel cell stack 9, the pressure (hydrogen pressure) of the hydrogen 
within the hydrogen circulatory system (especially fuel electrode) begins a rise. 

[0039] And at step SI 20, a bulb 29 is changed from an open condition to a closed state. Thereby, the pressure by the 
side of the air pole of the fuel cell stack 9 (pneumatic pressure) also begins a rise. Moreover, although the residue gas 
which was not able to penetrate hydrogen demarcation membrane equipment 5 is supplied to a combustor 17 through 
the diaphragm device 13 and a bulb 15, since the bulb 29 was changed to the closed state, atmospheric-air release of the 
exhaust gas of a combustor 17 is not carried out, consequently the pressure in a combustor 17 rises. 
[0040] And at step SI 30, the temperature T of exhaust is read from the temperature sensor 25 formed in the exhaust 
inlet port of a combustor 1 7. 

[0041] And the temperature T of the exhaust read from the temperature sensor 25 at step SI 40 is the predetermined 
value TO. It judges whether it is above (for example, 100 degrees C). This judgment is made in order to detect the 
existence of the back flow to air supply Rhine of a combustion gas. usually, the thing which the exhaust gas of a 
combustor 17 flows backwards to air supply Rhine since the pressure (********) 0 f exhaust also rises in connection 
with the pressure buildup in a combustor 17 -- there is nothing - T<T0 it is . Here, it is TO. Since the temperature T of 
exhaust is about 80 degrees C and does not usually become 100 degrees C or more about a value in the case of the fuel 
cell of a solid-state macromolecule membrane type, it may be TO =100 degree C, for example. 
[0042] The temperature T of exhaust is the predetermined value TO as a result of this decision. When it is above, it 
progresses to (SI 40: YES) and step SI 50, and the temperature T of exhaust is the predetermined value TO. When it is the 
following, it progresses to (S140:NO) and step S250. 

[0043] At step SI 50, it is T>=T0. It is a case, and since it is shown that it becomes impossible for the discharge pressure 
of air supply equipment (compressor) 1 1 to have not been unable to rise to the pressure in a combustor 1 7, and it 
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detected the back flow to air supply Rhine of a combustion gas, it prevents that change a bulb 21 from an open condition 
to a closed state, and the exhaust gas of a combustor 1 7 flows backwards to air supply Rhine. 
[0044] And air supply equipment (compressor) 1 1 is stopped at step SI 60. That is, supplying air (exhaust) to a 
combustor 17 is continued until the back flow to air supply Rhine of a combustion gas is detected, and non-burned 
hydrogen is made not to be contained in exhaust gas. 

[0045] And a bulb 7 is changed from an open condition to a closed state, and it is made for the differential pressure of 
the fuel electrode of the fuel cell stack 9 and an air pole not to become large further at step S 1 70. 
[0046] And at step SI 80, the pressure P in a combustor 17 is read from the pressure sensor 23 formed in the residue gas 
inlet port of a combustor 17. In this case, since the hydrogen supply system pressure and the pressure in a combustor 17 
are rising, the measured value of a pressure sensor 23 is equivalent to the pressure in a combustor 17 (as a result, 
pressure of a combustion gas). 

[0047] And the pressure P in the combustor 17 read from the pressure sensor 23 at step SI 90 is the predetermined value 
P0. It carries out, for example, is IMPa. It judges whether it is above. This judgment is made in order to detect whether 
the pressure of a combustion gas became the high pressure suitable for a purge. 

[0048] Here, the high pressure suitable for a purge is the primary lateral pressure of hydrogen demarcation membrane 
equipment 5. Therefore, P0 Although a value needs to be set up more than the primary lateral pressure of hydrogen 
demarcation membrane equipment 5, since the primary lateral pressure of hydrogen demarcation membrane equipment 
5 is for example, IMPa extent, it is set to P0 >=lMPa (for example, P0 =lMPa) as mentioned above. 
[0049] The pressure P in a combustor 1 7 is the predetermined value P0 as a result of this decision. When it is above, it 
progresses to (SI 90: YES) and step S210, and when the pressure P in a combustor 17 is less than [ predetermined value 
P0 ], it progresses to (S190:NO) and step S200. 

[0050] At step S200, it is P<P0. It is a case, and since it is judged that the pressure buildup in a combustor 17 is 
inadequate, it waits for progress of predetermined time (deltaT), and returns to step SI 80. 

[0051] On the other hand, at step S210, it is P>=P0. It is a case, and since it is judged that the pressure buildup in a 
combustor 17 is enough, a bulb 15 is changed from an open condition to a closed state. Thereby, the flow to the 
combustor 17 of the residue gas (reformed gas) of the upstream of hydrogen demarcation membrane equipment 5 is 
intercepted. 

[0052] And at step S220, a bulb 3 is changed from an open condition to a closed state. Thereby, the back flow to the 
reforming reactor 1 of the reformed gas of the upstream of hydrogen demarcation membrane equipment 5 is prevented. 
[0053] And at step S230, the both sides of a bulb 35 and a bulb 37 are changed from a closed state to an open condition, 
and atmospheric-air release of the reformed gas of the upstream of hydrogen demarcation membrane equipment 5 and 
the secondary pure hydrogen is carried out, respectively. Since the bulb 3 is changed to the closed state at this time, the 
reformed gas of the upstream of hydrogen demarcation membrane equipment 5 does not flow backwards to the 
reforming reactor 1 . 

[0054] And at step S240, a bulb 33 is changed from a closed state to an open condition, the high-pressure combustion 
gas stored in a combustor 1 7 and its circumference piping (a branch pipe 3 1 is included) is led to 5d of input of the 
upstream of hydrogen demarcation membrane equipment 5, and the both sides of secondary tap hole 5b, and the 
hydrogen gas which remains to the upstream of hydrogen demarcation membrane equipment 5 and secondary is purged 
at a stretch. 

[0055] On the other hand, at step S250, it is T<T0. Since it is shown that are a case, ******** i s also going up in 
connection with, the pressure buildup in a combustor 17, and the combustion gas is not flowing backwards to air supply 
Rhine, i.e., it is an all seems well, the pressure P in a combustor 17 is immediately read from the pressure sensor 23 
formed in the residue gas inlet port of a combustor 17 (step SI 80 reference). 

[0056] And the pressure P in the combustor 17 read from the pressure sensor 23 at step S260 is the predetermined value 
P0. It carries out, for example, is IMPa. It judges whether it is above (step SI 90 reference). The pressure P in a 
combustor 17 is the predetermined value P0. When it is above, it progresses to (S260:YES) and step S280, and the 
pressure P in a combustor 17 is the predetermined value P0. When it is the following, it progresses to (S260:NO) and 
stepS270. 

[0057] At step S270, it is P<P0. It is a case, and since it is judged that the pressure buildup in a combustor 17 is 
inadequate, it waits for progress of predetermined time (deltaT) (step S200 reference), and returns to step S250. 
[0058] On the other hand, at step S280, it is P>=P0. It is a case, and it progresses to step S220, after stopping air supply 
equipment (compressor) 1 1 while changing a bulb 21, a bulb 7, and a bulb 15 from an open condition to a closed state, 
respectively in order to perform the purge by the combustion gas, since it is judged that the pressure buildup in a 
combustor 17 is enough. And the upstream of hydrogen demarcation membrane equipment 5 and secondary are purged 
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at a stretch with a high-pressure combustion gas by passing through step S220, step S230, and step S240 as mentioned 
above. 

[0059] As mentioned above, T>=T0 A case and T<T0 In the case of which [ of a case ], the upstream of hydrogen 
demarcation membrane equipment 5 and secondary will be purged with the exhaust gas of a combustor 1 7, but the 
hydrogen demarcation membrane equipment 5 of non-burned hydrogen remaining into a combustion gas is not desirable 
in order to dislike hydrogen in the state of low temperature (hydrogen embrittlement is carried out). 
[0060] Then, in order to raise the pressure in a combustor 17, while hydrogen Rich's reformed gas is supplied to the 
combustor 17, it is necessary to send air into a combustor 17 and to burn hydrogen. Therefore, if it puts in another way 
until it detects the back flow to air supply Rhine of a combustion gas with a temperature sensor 25, he is trying to lose 
non-burned hydrogen with the gestalt of this operation by continuing supply of the air to a combustor 17 to the 
limitation of the capacity of air supply equipment (compressor) 11. 

[0061] Consequently, since an exhaust gas supply path is opened and closed as effectiveness about the gestalt of the 1st 
operation so that the exhaust gas from a combustor may be led to hydrogen demarcation membrane equipment at the 
time of a system stop, unnecessary hydrogen gas can be purged from hydrogen demarcation membrane equipment. 
[0062] Moreover, it is not necessary to possess inert gas, such as nitrogen, with a bomb etc. in a system by using a 
combustion gas for a purge, and the purge performed at the time of a system stop can be performed with a realistic 
configuration. 

[0063] furthermore, the thing for which the high-pressure combustion gas by which the pressure up was carried out is 
used as purge gas after bulb actuation raises the pressure of a combustion gas temporarily to the primary lateral pressure 
(system working pressure) of hydrogen demarcation membrane equipment 5 - being effective (short time) — the purge 
which can complete a purge and is performed at the time of a system stop - being effective (short time) - it can carry 
out. 

[0064] Moreover, until exhaust temperature will become beyond a predetermined value, even if it carries out the 
monitor of the exhaust temperature at the exhaust inlet port of a combustor 17 and the pressure of a combustion gas 
becomes high That is, by continuing supplying air to a combustor 17 to the capacity limitation of air supply equipment 
(compressor) 1 1, the exhaust gas with which hydrogen concentration fully fell is generable with a combustor 17, and 
even if it purges with a combustion gas, the hydrogen embrittlement of hydrogen demarcation membrane equipment 5 
can be prevented. 

[0065] (Gestalt of the 2nd operation) Drawing 4 is drawing showing the fuel cell structure of a system concerning the 
gestalt of operation of the 2nd of this invention. In addition, the gestalt of the 2nd operation has the same fundamental 
configuration as the fuel cell system corresponding to the gestalt of the 1st operation shown in drawing 1 , gives the 
same sign to the same component, and presupposes it that the explanation is omitted. 

[0066] The gestalt of the 2nd operation applies this invention to the system which has the carbon monoxide shift 
coverter which it replaces with hydrogen demarcation membrane equipment, and carries out selective oxidation of the 
carbon monoxide in reformed gas, and it has [ carbon monoxide shift coverter ] it as a carbon monoxide treater using a 
catalyst, and decreases the carbon monoxide concentration in reformed gas. 

[0067] It is to supply the residue gas of the hydrogen by which consumption ** was not carried out, and others to a 
combustor 17 through the flow control valve 49 and bulb 51 for controlling a pressure by the fuel cell stack 9 while 
supplying it to the fuel cell stack 9 through a bulb 7, after the description of the gestalt of the 2nd operation processes 
the reformed gas generated with the reforming reactor 1 with a carbon monoxide shift coverter 47 and removes a carbon 
monoxide, as shown in drawing_3 . Pressure-sensor 23 a which detects the pressure of the residue gas supplied to a 
combustor 17 is connected to control unit 27a for controlling the fuel cell system concerned from the flow control valve 
49, the bulb 51, and the fuel cell stack 9. Moreover, with the gestalt of this operation, the exhaust gas of a combustor 17 
is supplied to a carbon monoxide shift coverter 47 through branch-pipe 31a and a bulb 33. 

[0068] Since you can explain almost similarly the fundamental control action of the fuel cell system about the purge at 
the time of a system stop according to the control flow chart shown in drawin g 2 , suppose that it is limited for 
explaining the outline here. 

[0069] At the time of a system stop, like the case of the gestalt of the 1st operation, first, drawing of the output of the 
fuel cell stack 9 is suspended, and a bulb 29 is changed from an open condition to a closed state. Even if it suspends 
supply of a fuel at this time, a reforming reaction advances with the fuel which remains in the reforming reactor 1, and a 
hydrogen supply system pressure and the pressure in a combustor 17 rise like the case where it is the gestalt of the 1st 
operation. 

[0070] The existence of the back flow to air supply Rhine of a combustion gas is detected with a temperature sensor 25 
to coincidence, carrying out the monitor of this pressure buildup by pressure-sensor 23a. And the pressure in a 
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combustor 17 fully rises and it is P>=P0. If it becomes, a bulb 21, a bulb 51, and a bulb 7 will be changed from an open 
condition to a closed state, respectively. 

[0071] And after changing a bulb 3 from an open condition to a closed state and changing a bulb 37 from a closed state 
to an open condition, a bulb 33 is changed from a closed state to an open condition at the last, and a carbon monoxide 
shift coverter 47 is purged at a stretch with a high-pressure combustion gas. 

[0072] Consequently, since the effectiveness about the gestalt of the 2nd operation opens and closes an exhaust gas 
supply path so that the exhaust gas from a combustor may be led to a carbon monoxide shift coverter at the time of a 
system stop, it can purge unnecessary hydrogen gas from a carbon monoxide shift coverter. 

[0073] moreover, the combustion gas which does not have hydrogen content in a carbon monoxide shift coverter 47, 
without possessing inert gas, such as nitrogen, with a bomb etc. in a system being effective (short time) - it can 
purge. 

[0074] In addition, although the gestalt of this operation shows the configuration which purges a carbon monoxide shift 
coverter 47, the configuration which replaces with a carbon monoxide shift coverter 47, or purges the reforming reactor 
1 with this is also easily realizable. 

[0075] (Gestalt of the 3rd operation) Drawin g 5 is drawing showing the fuel cell structure of a system concerning the 
gestalt of operation of the 3rd of this invention. In addition, the gestalt of the 3rd operation has the same fundamental 
configuration as the fuel cell system corresponding to the gestalt of the 1st operation shown in drawin g 1 , gives the 
same sign to the same component, and presupposes it that the explanation is omitted. 

[0076] The description of the gestalt of the 3rd operation is to also purge the fuel cell stack 9 by gas after forming the 
piping 53 (2nd exhaust gas supply path) for introducing gas after purging hydrogen demarcation membrane equipment 5 
into the hydrogen circulatory system of the fuel cell stack 9 and purging hydrogen demarcation membrane equipment 5 
in the gestalt of the 1st operation, as shown in drawin g 5 . 

[0077] Next, according to the control flow chart shown in drawin g 5 , the control action of the fuel cell system about the 
purge at the time of a system stop is explained. In addition, the control flow chart shown in drawing 5 is memorized by 
ROM of control unit 27b as a control program. 

[0078] With the gestalt of this operation, it is inserting in the control flow chart which shows step S235 to drawin g 2 
like the control flow chart shown in drawing 6 . 

[0079] Since steps S100-S230 are the same as each step of the control flow chart shown in drawing 2 , the explanation is 
omitted. 

[0080] And at step S235, a bulb 45 is changed from a closed state to an open condition, and atmospheric-air release of 
the reformed gas of the upstream of hydrogen demarcation membrane equipment 5, secondary pure hydrogen, and the 
****** within the hydrogen circulatory system of the fuel cell stack 9 is carried out, respectively. 
[0081] And an open valve 33 is changed from a closed state to an open condition at step S240. Thereby, the high- 
pressure combustion gas which purged the upstream of hydrogen demarcation membrane equipment 5 and secondary is 
drawn in the hydrogen circulatory system of the fuel cell stack 9 through a bulb 35, a bulb 37, and piping 53, and 
atmospheric-air release of it is carried out through a bulb 45, purging the inside of this hydrogen circulatory system. 
[0082] Thus, it is decided by relation between the volume of the high-pressure combustion gas by which the closure is 
carried out to the inside of a combustor 17, and its circumference piping, and the volume of the hydrogen circulatory 
system of the fuel cell stack 9 whether not only hydrogen demarcation membrane equipment 5 but the fuel cell stack 9 
can be purged with a combustion gas. That is, purging becomes inadequate, although it can purge when the volume of 
the hydrogen circulatory system of the fuel cell stack 9 is small to the extent that it can purge enough by the volume of 
the high-pressure combustion gas by which the closure is carried out to the inside of a combustor 17, and its 
circumference piping, and a purge is possible once when that is not right (when the volume of the hydrogen circulatory 
system of the ftiel cell stack 9 is comparatively large). 

[0083] Since steps S250-S280 are the same as each step of the flow chart shown in drawin g 2 , the explanation is 
omitted. 

[0084] Consequently, since the effectiveness about the gestalt of the 3rd operation opens and closes the 2nd exhaust gas 
supply path so that the exhaust gas discharged from hydrogen demarcation membrane equipment may be led to the fuel 
electrode of a fuel cell stack while opening and closing the 1st exhaust gas supply path so that the exhaust gas from a 
combustor may be led to hydrogen demarcation membrane equipment at the time of a system stop, it can purge 
unnecessary hydrogen gas from hydrogen demarcation membrane equipment and the fuel electrode of a fuel cell stack. 
[0085] moreover, the combustion gas which does not have hydrogen content not only in hydrogen demarcation 
membrane equipment 5 but in the fuel cell stack 9, without possessing inert gas with a bomb etc. in a system - being 
effective (short time) - it can purge. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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